N

N

Impact de la prise en charge de patient suspect de
COVID sur le stress des soignants pré-hospitaliers

Luc Pigeon

» To cite this version:

Luc Pigeon. Impact de la prise en charge de patient suspect de COVID sur le stress des soignants
pré-hospitaliers. Human health and pathology. 2021. dumas-03584121

HAL Id: dumas-03584121
https://dumas.ccsd.cnrs.fr/dumas-03584121v1
Submitted on 22 Feb 2022

HAL is a multi-disciplinary open access L’archive ouverte pluridisciplinaire HAL, est
archive for the deposit and dissemination of sci- destinée au dépot et a la diffusion de documents
entific research documents, whether they are pub- scientifiques de niveau recherche, publiés ou non,
lished or not. The documents may come from émanant des établissements d’enseignement et de
teaching and research institutions in France or recherche francais ou étrangers, des laboratoires
abroad, or from public or private research centers. publics ou privés.


https://dumas.ccsd.cnrs.fr/dumas-03584121v1
https://hal.archives-ouvertes.fr

' C UFR DE MEDECINE )
) K ET DES PROFESSIONS PARAMEDICALES
g Iniversite Clermont Auvergne
No
UNIVERSITE CLERMONT AUVERGNE

UFR DE MEDECINE ET DES PROFESSIONS PARAMEDICALES

THESE D’EXERCICE
pour le
DIPLOME D’ETAT DE DOCTEUR EN MEDECINE

par

PIGEON, Luc

Présentée et soutenue publiqguement le 07/10/2021

TITRE DE LA THESE

IMPACT DE LA PRISE EN CHARGE DE PATIENT SUSPECT DE COVID SUR LE
STRESS DES SOIGNANTS PRE-HOSPITALIERS

Président du jury : Monsieur SCHMIDT Jeannot, Professeur, UFR de Médecine et
des Professions paramédicales - Clermont-Ferrand (Médecine d’urgence)

Membres du jury :
Monsieur DUTHEIL Fréderic, Professeur, UFR de Médecine et des professions
paramédicales - Clermont-Ferrand (Médecine et santé au travail)

Monsieur MOUSTAFA Farés, Maitre de conférences, UFR de Médecine et des
Professions paramédicales - Clermont-Ferrand (Médecine d'urgence)

Monsieur BOUILLON-MINOIS Jean-Baptiste, Docteur, CHU Clermont-Ferrand
(Médecine d’urgence) — Directeur de Thése







) UFR DE MEDECINE
‘ ‘ Ne ET DES PROFESSIONS PARAMEDICALES
. y verg .
UNIVERSITE CLERMONT AUVERGNE

UFR DE MEDECINE ET DES PROFESSIONS PARAMEDICALES

THESE D’EXERCICE
pour le
DIPLOME D’ETAT DE DOCTEUR EN MEDECINE

par

PIGEON, Luc

Présentée et soutenue publiqguement le 07/10/2021

TITRE DE LA THESE

IMPACT DE LA PRISE EN CHARGE DE PATIENT SUSPECTS COVID SUR LE
STRESS DES SOIGNANTS PRE-HOSPITALIERS

Président du jury : Monsieur SCHMIDT Jeannot, Professeur, UFR de Médecine et
des Professions paramédicales - Clermont-Ferrand (Médecine d’urgence)

Membres du jury :
Monsieur DUTHEIL Fréderic, Professeur, UFR de Médecine et des professions
paramédicales - Clermont-Ferrand (Médecine et santé au travail)

Monsieur MOUSTAFA Farés, Maitre de conférences, UFR de Médecine et des
Professions paramédicales - Clermont-Ferrand (Médecine d'urgence)

Monsieur BOUILLON-MINOIS Jean-Baptiste, Docteur, CHU Clermont-Ferrand
(Médecine d’urgence) — Directeur de Thése




Service de la formation
3éme cycle - Péle 4

JURY

Diplome d’Etat de Docteur en Médecine
Spécialité : médecine d’urgence

Nom et Prénoms du candidat : Pigeon Luc

Titre de Thése : Impact de la prise en charge de patient suspects COVID sur le stress des soignants

pré-hospitaliers

Date et heure prévues pour la soutenance : Le 07/10/2021 a 15h30

Nom, Fonction et Etablissement d'exercice des Membres du jury (1) :

STATUT

NOM-PRENOM

SERVICE + ETABLISSEMENT

ADRESSE MAIL

Président du Jury

SCHMIDT Jeannot

Médecine d’urgence

jschmidt@chu-

PU-PH clermontferrand.fr
PU-PH DUTHEIL Fréderic Médecine au travail fdutheil@chu-
clermontferrand.fr
Directeur de these / BOUILLON-MINOIS | Médecine d’urgence jbbouillon-
coordinateur Jean-Baptiste minois@chu-
clermontferrand.fr
MCU-PH MOUSTAFA Fares Médecine d’urgence fmoustafa@chu-

clermontferrand.fr

Clermont-Ferrand, le
Pierre CLAVELOU
Doyen - Directeur

Clermont-Ferrand, le 22septembre 2022

Jeannot SCHMIDT

Le Président du Jury—<

DECISION DU PRESIDENT DE L'UNIVERSITE Clermont-Ferrand, le




\CS°

UFR DE MEDECINE )
ET DES PROFESSIONS PARAMEDICALES

Université Clermont Auvergne

UNIVERSITE CLERMONT AUVERGNE

PRESIDENTS HONORAIRES
UNIVERSITE D’AUVERGNE

PRESIDENTS HONORAIRES
UNIVERSITE BLAISE PASCAL

PRESIDENT DE L'UNIVERSITE et

PRESIDENT DU CONSEIL ACADEMIQUE PLENIER
PRESIDENT DU CONSEIL ACADEMIQUE RESTREINT
VICE-PRESIDENTE DU CONSEIL D'ADMINISTRATION
VICE-PRESIDENT DE LA COMMISSION DE LA RECHERCHE
VICE PRESIDENTE DE LA COMMISSION DE LA
FORMATION ET DE LA VIE UNIVERSITAIRE

DIRECTEUR GENERAL DES SERVICES

e

UFR DE MEDECINE

: JOYON Louis

: DOLY Michel

: TURPIN Dominique

: VEYRE Annie

: DULBECCO Philippe
: ESCHALIER Alain

: CABANES Pierre

: FONTAINE Jacques

: BOUTIN Christian

: MONTEIL Jean-Marc

: ODOUARD Albert

: LAVIGNOTTE Nadine

: BERNARD Mathias

: DEQUIEDT Vianney
: FOGLI Anne

: HENRARD Pierre

: PEYRARD Frangoise
: PAQUIS Frangois

ET DES PROFESSIONS PARAMEDICALES

DOYENS HONORAIRES

DOYEN
RESPONSABLE ADMINISTRATIVE

: DETEIX Patrice
: CHAZAL Jean

: CLAVELOU Pierre
: ROBERT Gaélle



LISTE DU PERSONNEL ENSEIGNANT

PROFESSEURS HONORAIRES :

MM. BACIN Franck - BEGUE René-Jean - BEYTOUT Jean - BOMMELAER Gilles - BOUCHER
Daniel - BUSSIERE Jean-Louis - CANO Noél - CASSAGNES Jean - CATILINA Pierre -
CHABANNES Jacques - CHAZAL Jean - CHIPPONI Jacques - CHOLLET Philippe - CITRON
Bernard - COUDERT Jean - DASTUGUE Bernard - DAUPLAT Jacques - DECHELOTTE Pierre -
DEMEOCQ Francgois - DE RIBEROLLES Charles - DETEIX Patrice - ESCANDE Georges - Mme
FONCK Yvette - MM. GENTOU Claude - Mme GLANDDIER Phyllis - MM. IRTHUM Bernard -
JACQUETIN Bernard - Mme LAVARENNE Jeanine - MM. LAVERAN Henri - LESOURD Bruno -
LEVALI Jean-Paul - MAGE Gérard - MARCHEIX Jean-Claude - MICHEL Jean-Luc - MONDIE Jean-
Michel - PHILIPPE Pierre - PLAGNE Robert - PLANCHE Roger - PONSONNAILLE Jean - REY
Michel - Mme RIGAL Danic¢le - MM. ROZAN Raymond - SCHOEFFLER Pierre - SIROT
Jacques - RIBAL Jean-Pierre - SOUTEYRAND Pierre - TANGUY Alain - TERVER Sylvain -
THIEBLOT Philippe - TOURNILHAC Michel - VANNEUVILLE Guy - VIALLET Jean-Frangois -

Mlle VEYRE Annie

PROFESSEURS EMERITES :

MM. AUMAITRE Olivier - BOITEUX Jean-Paul - CHAMOUX Alain - DUBRAY Claude -
ESCHALIER Alain - KEMENY Jean-Louis — LABBE André - Mme LAFEUILLE Héléne - MM.

LEMERY Didier - LUSSON Jean-René

PROFESSEURS DES UNIVERSITES-PRATICIENS HOSPITALIERS

Mme DUCLOS Martine

PROFESSEURS DE
CLASSE EXCEPTIONNELLE
M.  VAGO Philippe Histologie-Embryologie Cytogénétique
M. AVAN Paul Biophysique et Traitement de 1'Tmage
M.  DURIF Franck Neurologie
M. BOIRE Jean-Yves Biostatistiques, Informatique Médicale
et Technologies de Communication
M. BOYER Louis Radiologie et Imagerie Médicale
option Clinique
M. POULY Jean-Luc Gynécologie et Obstétrique
M.  CANIS Michel Gynécologie et Obstétrique
Mme PENAULT-LLORCA Frédérique Anatomie et Cytologie Pathologiques
M. BAZIN Jean-Etienne Anesthésiologie et Réanimation
Chirurgicale
M. BIGNON Yves Jean Cancérologie option Biologique
M. BOIRIE Yves Nutrition Humaine
M. CLAVELOU Pierre Neurologie
M. GILAIN Laurent O.R.L.
M. LEMAIRE Jean-Jacques Neurochirurgie
M. CAMILLERI Lionel Chirurgie Thoracique et Cardio-Vasculaire
M. DAPOIGNY Michel Gastro-Entérologie
M. LLORCA Pierre-Michel Psychiatrie d’ Adultes
M. PEZET Denis Chirurgie Digestive
M. SOUWEINE Bertrand Réanimation Médicale
M. BOISGARD Stéphane Chirurgie Orthopédique et Traumatologie

Physiologie




SZEXEEKEERXR

ZEEX

me

SEEEEER K

=
¢

me

SEEEEEEEEEEEE 2xxK

me

SRS

Mme

Mme

<=

SCHMIDT Jeannot
BERGER Marc
GARCIER Jean-Marc
ROSSET Eugénio
SOUBRIER Martin
ABERGEL Armando
BARTHELEMY Isabelle
RUIVARD Marc

Meédecine d’Urgence

Hématologie

Anatomie-Radiologie et Imagerie Médicale
Chirurgie Vasculaire

Rhumatologie

Hépatologie

Chirurgie Maxillo-Faciale

Meédecine Interne

PROFESSEURS DE
lére CLASSE

CAILLAUD Denis
VERRELLE Pierre
D’INCAN Michel
JALENQUES Isabelle
GERBAUD Laurent

TAUVERON Igor

MOM Thierry

RICHARD Ruddy
SAPIN-DEFOUR Vincent
BAY Jacques-Olivier
COUDEYRE Emmanuel
GODFRAIND Catherine
LAURICHESSE Henri
TOURNILHAC Olivier
CHIAMBARETTA Frédéric
FILAIRE Marc

GALLOT Denis

GUY Laurent
TRAORE Ousmane
ANDRE Marc
BONNET Richard
CACHIN Florent
COSTES Frédéric
FUTIER Emmanuel
HENG Anne-Elisabeth
MOTREFF Pascal
PICKERING Giséle
RABISCHONG Benoit
CHABROT Pascal
DESCAMPS Stéphane
HENQUELL Cécile
POMEL Christophe

Pneumo-phtisiologie

Radiothérapie option Clinique
Dermatologie -Vénéréologie
Psychiatrie d'Adultes

Epidémiologie, Economie de la Santé
et Prévention

Endocrinologie et Maladies Métaboliques
Oto-Rhino-Laryngologie

Physiologie

Biochimie et Biologie Moléculaire
Cancérologie

Meédecine Physique et de Réadaptation
Anatomie et Cytologie Pathologiques
Maladies Infectieuses et Tropicales
Hématologie

Ophtalmologie

Anatomie — Chirurgie Thoracique et
Cardio-Vasculaire
Gynécologie-Obstétrique

Urologie

Hygiéne Hospitaliere

Meédecine Interne

Bactériologie, Virologie
Biophysique et Médecine Nucléaire
Physiologie
Anesthésiologie-Réanimation
Néphrologie

Cardiologie

Pharmacologie Clinique
Gynécologie Obstétrique

Radiologie et Imagerie Médicale
Chirurgie Orthopédique et Traumatologique
Bactériologie Virologie
Cancérologie — Chirurgie Générale

PROFESSEURS DE
2éme CLASSE

CREVEAUX Isabelle
FAICT Thierry

KANOLD LASTAWIECKA Justyna

TCHIRKOV Andréi
CORNELIS Frangois

Biochimie et Biologie Moléculaire
Médecine Légale et Droit de la Santé
Pédiatrie

Cytologie et Histologie

Génétique



M.  LESENS Olivier Maladies Infecticuses et Tropicales

M. AUTHIER Nicolas Pharmacologie Médicale

M. BROUSSE Georges Psychiatrie Adultes/Addictologie

M. BUC Emmanuel Chirurgie Digestive

M. LAUTRETTE Alexandre Néphrologie Réanimation Médicale

Mme BRUGNON Florence Biologie et Médecine du Développement et
de la Reproduction

M. ESCHALIER Romain Cardiologie

M. MERLIN Etienne Pédiatrie

Mme TOURNADRE Anne Rhumatologie

M. DURANDO Xavier Cancérologie

M. DUTHEIL Frédéric Meédecine et Santé au Travail

Mme FANTINI Maria Livia Neurologie

M. SAKKA Laurent Anatomie — Neurochirurgie

M. BOURDEL Nicolas Gynécologie-Obstétrique

M. GUIEZE Romain Hématologie

M. POINCLOUX Laurent Gastroentérologie

M. SOUTEYRAND Géraud Cardiologie

M. EVRARD Bertrand Immunologie

M. POIRIER Philippe Parasitologie et Mycologie

Mme PHAM DANG Nathalie Chirurgie Maxillo-Faciale et Stomatologie

Mme SARRET Catherine Pédiatrie

PROFESSEURS DES UNIVERSITES

M. CLEMENT Gilles Médecine Générale

Mme MALPUECH-BRUGERE Corinne Nutrition Humaine

M.  VORILHON Philippe Médecine Générale
PROFESSEURS ASSOCIES DES UNIVERSITES

Mme BOTTET-MAULOUBIER Anne Médecine Générale

M. CAMBON Benoit Médecine Générale

M. TANGUY Gilles Médecine Générale

MAITRES DE CONFERENCES DES UNIVERSITES -

PRATICIENS HOSPITALIERS

Mme CHAMBON Martine
Mme BOUTELOUP Corinne

M. MORVAN Daniel

MAITRES DE CONFERENCES
HORS CLASSE

Bactériologie Virologie
Nutrition

MAITRES DE CONFERENCES DE
lére CLASSE

Biophysique et Traitement de 1’Image




Mle GOUMY Carole

Mme FOGLI Anne

Mle GOUAS Laetitia

M. MARCEAU Geoffroy
Mme MINET-QUINARD Régine

Cytologie et Histologie, Cytogénétique
Biochimie Biologie Moléculaire
Cytologie et Histologie, Cytogénétique
Biochimie Biologie Moléculaire
Biochimie Biologie Moléculaire

M. ROBIN Frédéric Bactériologie
Mle VERONESE Lauren Cytologie et Histologie, Cytogénétique
M. DELMAS Julien Bactériologie

Mle MIRAND Audrey
M. OUCHCHANE Lemlih

Bactériologie Virologie
Biostatistiques, Informatique Médicale
et Technologies de Communication

M.  LIBERT Frédéric Pharmacologie Médicale

Mle COSTE Karen Pédiatrie

Mle AUMERAN Claire Hygi¢ne Hospitalic¢re

Mme CASSAGNES Lucie Radiologie et Imagerie Médicale
M. LEBRETON Aurélien Hématologie

M. BUISSON Anthony Gastroentérologie

MAITRES DE CONFERENCES DE
2éme CLASSE

Mme PONS Hanaé Biologie et Médecine du Développement

et de la Reproduction

M. JABAUDON-GANDET Matthieu Anesthésiologie — Réanimation Chirurgicale

M. BOUVIER Damien Biochimie et Biologie Moléculaire

M. COLL Guillaume Neurochirurgie

M. MAQDASY Salwan Endocrinologie, Diabéte et Maladies
Meétaboliques

Mme NOURRISSON Céline Parasitologie - Mycologie

M. GODET Thomas Anesthésiologie-Réanimation et
Meédecine Péri-Opératoire

M. LACHAL Jonathan Pédopsychiatrie

M. MOUSTAFA Fares Médecine d’Urgence

MAITRES DE CONFERENCES DES UNIVERSITES

Mme VAURS-BARRIERE Catherine Biochimie Biologie Moléculaire

M. BAILLY Jean-Luc Bactériologie Virologie

Mle AUBEL Corinne Oncologie Moléculaire

M. BLANCHON Loic Biochimie Biologie Moléculaire

Mle GUILLET Christelle Nutrition Humaine

M. BIDET Yannick Oncogénétique

M. MARCHAND Fabien Pharmacologie Médicale

M. DALMASSO Guillaume Bactériologie

M. SOLER Cédric Biochimie Biologie Moléculaire

M. GIRAUDET Fabrice Biophysique et Traitement de 1I’Image

Mme VAILLANT-ROUSSEL Hélene Meédecine Générale

Mme LAPORTE Catherine Meédecine Générale

M. LOLIGNIER Stéphane Neurosciences — Neuropharmacologie

Mme MARTEIL Gaélle Biologie de la Reproduction

M. PINEL Alexandre Nutrition Humaine

M. PIZON Frank Sant¢ Publique




MAITRES DE CONFERENCES ASSOCIES DES UNIVERSITES

M. BERNARD Pierre Médecine Générale
Mme ESCHALIER Bénédicte Médecine Générale
Mme RICHARD Amélie Médecine Générale
M. TESSIERES Frédéric Médecine Générale
Mme ROUGE Laure Médecine Générale

10




DEDICACES / REMERCIEMENT

A Mr le Professeur Jeannot Schmidt président du jury, vous me faite I’honneur de présider ma
soutenance de thése. Merci de I’intérét que vous portez & mon travail. Soyez assuré de toute

mon estime et mon respect

A monsieur le Pr Fréderic Dutheil,
Vous me faites I’honneur de juger mon travail en plus de m’avoir épaulé, écouté et renseigné
au cours de ce travail, merci pour votre temps et votre aide. Merci également de participer a

ce jury. Veuillez trouver toute I’expression de mes plus sincéres remerciements.

A monsieur de Dr Moustafa Farés, merci de participer a ce jury et de me faire ’honneur de
juger ce travail, merci pour les conseils et les cours tout au long de cet internat de médecine

d’urgence. Veuillez trouver toute I’expression de mes plus sincéres remerciements.

A Monsieur le Dr Jean Baptiste Bouillon, merci pour ton investissement sans relache sur ce

travail, tu m’as guidé du début a la fin. Sois assuré¢ de mon profond respect.

A Mme LAMBERT Céline, merci pour ’aide précieuse que vous nous avez apporté dans ce

travail.

A tous les médecins et collegues du Puy en Velay et de Clermont Ferrand, infirmier(es)
aide(s) soignant(es), ASH, secrétaires, co-internes c’est toujours un plaisir de partager mes
gardes avec vous, dans les moments de convivialité comme dans les moments de travail,
grace a vous je viens toujours au travail le coeur 1éger tout ayant la satisfaction de réaliser des

prises en charge de qualité.

A tous les médecin interne infirmier qui au cours de ses longues années ‘études ont participé a
ma formation au cours de mes premiers année de médecine, mon externat et mon internat
merci de tout ceeur.

A ma famille et amis merci d’avoir été et d’€tre toujours présent a mes cotés.

A ma douce et tendre Anouk merci d’étre a mes cOtés, je t’aime.

11



Introduction

Methods

Results

Discussion

Conclusion

References

Annexes

Table des matieres

13

15

17

25

28

29

31

12



Liste des tableaux et figures

Figure 1: Flow-Chart

Table 1: Characteristics of population. n=number of participants

Table 2: Subjective stress assessed with VAS

Table 3: Relevant subjective stress level

Table 4: Difference between VAS at the beginning and the end of a workday
Table 5: Mean Heart Rate before and during intervention

Table 6 : Risk factor of heart rate difference between intervention and rest
Table 7: Mean RMSSD during COVID intervention and non-COVID intervention
Table 8: Risk factor of RMSSD difference between intervention and rest
Table 9: Mean SDNN before and during intervention

Table 10: Risk factor of SDNN difference between intervention and rest
Table 11: pNN50 before and during intervention.

Table 12: Risk factor of PNN50 difference between intervention and rest.

Table 13: Risk factor of heart rate difference between intervention and rest on 41
interventions.

Table 14: Risk factor of RMSSD difference between intervention and rest on 41 interventions.

Table 15: Risk factor of SDNN difference between intervention and rest on 41 interventions.

Table 16: Risk factor of PNN50 difference between intervention and rest on 41 interventions.

13



LISTE DES ABREVIATIONS
COVID-19, COVID: Coronavirus Disease 19

SARS-CoV-2: Severe Acute Respiratory Syndrome Coronavirus-2
HCW: Health Care Worker

EP: Emergency Physician

BLS: Basic Life Support

MICU: Mobile Intensive Care Unit

VAS: Visual Analog Scale

HRV: Heart Rate Variability

RMSSD: Root Mean Square of the Successive Differences

SDNN: Standard Deviation of NN intervals

PNNS50 : Percentage of successive RR intervals that differ by more than 50 ms

14



Introduction

Since more than 18 months, the Coronavirus Disease 19 (COVID-19), caused by the Severe
Acute Respiratory Syndrome Coronavirus-2 (SARS-CoV-2) has changed the face of the world
and forced healthcare system to adapt their practice. The local epidemy became fast a global
pandemic that forced worldwide government to adapt response.(1) During the first wave of the
pandemic, in April 2020, no vaccine was available, and some areas were overload. Emergency
HealthCare Workers (HCW) were in frontline to face this new disease.(2) In France, emergency
HCWs are working both in and out of hospital for Emergency Physicians (EP), nurses, and
ambulances’ drivers.(3) Furthermore, EPs works also in the 911 center where they work in a
noisy and overcrowded environment.(4) Out of hospital care can be provided by firefighters
with Basic Life Support (BLS) abilities or by Mobile Intensive Care Unit (MICU), a team
composed of a professional driver, a state certified nurse and an EP. They can provide the same
care than in the Emergency Department (ED).(3) Chronic stress at work is a major public health
concern increasing both morbidity and mortality (5). Emergency HCWs are a particularly at-
risk population for stress and burnout because of the complex interaction between life-
threatening emergencies, ED overcrowding, lack of sleep; bad food, and accumulated
fatigue.(6)(7) Health care workers are considered as high-risk group for death by suicide. (8)If
men have a higher risk of suicide in the general population, female physicians have higher
suicide rates. Specialties with a heavy workload, long shifts, and unpredictable hours, stress-
related situations, and easy access to a means of committing suicide are particularly at risk of
suicide.(9) The best way to assess subjective stress at work is the Karasek Job-demand scale or
the Perceived Stress Scale. However, because of its length and its complexity, it is impractical
especially due to the limited time. Visual analogue scale (VAS) was initially developed to
assess pain. It has been secondly used to assess stress. The use of VAS is attractive because it
is simple to implement, easy to understand, and time efficient. Currently, the VAS is the
common tool used by occupational physicians to assess stress among workers.(10)(11)(12) But
stress can also be assess objectively using biomarkers such as cortisol(13)(14), epinephrine(15),
interleukine-8(16), leptin(17), ghrelin(18), DHEA(19), and heart-rate variability
(HRV)(20)(21). HRYV is painless, easy to use, reproductible and can also study long periods
(more than hours). Linked to the autonomous nervous system, it reflects the cardiovascular
response to regulatory impulses affecting heart rhythm(22).

Thus, we performed a study on MICU emergency HCWs during the first wave of the pandemic.

The main objective is to compare stress level during care of a patient with a suspicion of
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COVID-19 with a non-COVID-19 suspicion patient. Secondary objectives are to compare
subjective and objective levels, and to find some clinical or sociodemographic characteristics

that could impact stress levels.
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Methods

Study design
This study was performed between April 9" 2020 and April 15" 2020 in the Mobile Intensive

Care Unit of the University Hospital of Clermont-Ferrand, France. At the beginning of the day,
one investigator installed a belt to monitor heart rate (HR) and HRV to physician, nurses and
drivers of the volunteers MICU workers. They kept this belt during all day with or without
interventions. This permit to study each R-R interval. Furthermore, a questionnaire was given
for all day. This questionnaire was created by three investigators regarding stress assessment
and necessity of studying the impact of COVID on stress among emergency health care
workers. Completion of the survey took approximately three minutes. This questionnaire was
composed in three parts. The first one was sociodemographic — age, sex, height, weight,
profession, experience, physical activity, tobacco. The second one was composed by 21 VAS
— stress to care for COVID patient, stress to care for non-COVID patient, stress regarding
COVID in general, stress at work, stress at home, tiredness, sleep quality, anxiety, mood,
professional exhaustion / burnout, decision latitude, burden, hierarchical support, colleagues
support, family support, job satisfaction, personal involvement at work, ethical conflict at work,
work addiction, self-appreciation, psychological support. This part was asked twice (at the
beginning of the day work and at the end). The third part was the collection of interventions
with the following details — time of beginning, time of end, type of intervention (on site,
between two hospitals, exercise), suspicion of COVID, TIVEC® wearing, life and death
intervention, technic intervention, intubation. Exclusion criteria were student, refusal of

participation.

Data collection

All data from questionnaires were extracted manually in an Excel® sheet. Regarding the data
from HR monitoring, all devices were uploaded daily with Bioharness Zephyr® software.
Analysis from Zephyr was performed with a Kubios® software. All 39 HR records available
were first sequenced in different part (before intervention 1, during intervention 1, between
intervention 1 and 2...). Then, we deleted incorrect data due to artefacts. All questionnaires
were linked to an HR monitoring with an anonymized number. All data were anonymized with
the last two letters of their first name, the last two letters of their last name and the date of
analysis. Following HRV parameters were collected. The root mean square of successive

differences between normal heartbeats (RMSSD) is obtained by first calculating each
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successive time difference between heartbeats in ms. Then, each of the values is squared and
the result is averaged before the square root of the total is obtained (23). The standard deviation
of the IBI of normal sinus beats (SDNN) is measured in ms(23). The percentage of adjacent
NN intervals that differ from each other by more than 50 ms (pNN50) also requires a 2-min
epoch(23).

Data analysis

We performed statistical analysis in accordance with the Strengthening the Reporting of
Observational Studies in Epidemiology (STROBE) checklist. The results were descriptive in
nature and those for all closed questions were provided in absolute numbers or percentages. All
data were analyzed using Stata® software version 16 (StataCorp, College Station, Texas, USA).
The categorical variables were expressed as frequencies and associated percentages.
Continuous data were expressed as mean =+ standard deviation or median [interquartile range].
To measure the increase in stress between the stress at home and stress at work, paired t-tests
were performed. Furthermore, to examine the impact of different parameters such as
sociodemographic, the ANOVA and Kruskal-Wallis tests were used. All statistical tests were

performed for a two-sided type I error of 5%.

Ethics

A French Ethics committee (Comité de Protection de Personnes Sud-Est VI, CHU Clermont-
Ferrand) approved this study protocol on April 2020 (reference 2020/CE15), and the protocol
was registered in ClinicalTrials (NCT04954105).
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RESULTS

Generalities

Between April 9" 2020 and April 15™ 2020, 32 individuals participate to the study for a total

of 45 questionnaires, 45 HRV records — including six with no data, eleven with not interpretable

data and 28 interpretable. Under the 28 records, we had 41 interventions with full record and 8

with partial record. (figure 1)

32 Emergency HCWs

Objective stress

\ 4

45 Heat Rate monitor

\ 4

Subjective stress

\ 4

45 questionnaires

24 records with analyzable data
21 records not analyzable

\ 4
49 interventions recorded
* 41 fully recorded
* 8 partially recorded

Figure 1: Flow-Chart
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Characteristic of population
Over 32 individuals, 15 (46.9%) were female and 17 (53.1%) for a sex ratio=1.13. Seven
(21.9%) were drivers, 10 (31.3%) were nurses and 15 (46.9%) were physicians. Five (15.6%)

were smokers. Mean age was 35.66 years old (+/- 8.8) with a minimum at 25 and a maximum
at 58. Mean body mass index (BMI) was 22.7 kg/m? (+/- 2.6) with a minimum at 19.23 and a
maximum at 30.93 kg/m?. Median physical activity was four hours per week, median

experience in MICU was four years and total experience was six years. Table 1

Characteristics n (%) Mean +/-SD | Minimum | Maximum
Age (years) - 35.66 +/- 8.75 25 58
Sex: - - - -
Female 15 (46.88) - - -
Male 17 (53.13) - - -
Work: - - - -
Ambulance’s driver 7 (21.88) - - -
Nurses 10 (31.25) - - -
Doctors 15 (46.88) - - -
Tobacco: - - - -
Smokers 5 (15.63) - - -
Nonsmoker 27 (84.38) - - -
BMI - 22.70 +/- 2.64 19.23 30.93
Physical activity by week (per hour) - 4% 1 10
Work Experience in SMUR (in years) - 4% 0.5 34
Total work experience - 6* 0.5 34

Table 1: Characteristics of population. n=number of participants; SD=standard deviation: *=median

Subjective stress

Main objective

Among the 30 responders, median stress regarding COVID in general at the beginning of the
day was 24.3 and at the end of the day 28.7 (p=0.03). Over these 30 responders, the median of
stress they declared for caring for COVID patient was 38.2 at the beginning of the day and 42.6
at the end of the day. Always on these 30 responders the median of stress they declared for
caring for non-COVID patient was 17.6 at the beginning of the day and 16.2 at the end of the
day. (table 2)

We compared (with a Wilcoxon test) median of stress (declared for caring for COVID and non-
COVID patient) at the beginning of the day and at the end of the day. Stress level regarding the
care of a patient with a suspicion of COVID infection compared to a non-COVID patient found
a statistically significant result 38.2 versus 17.6, p<0.001 at the beginning of the day and at the
end of the day 42.6 vs 16.2, p<0.001.
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n | Median | p25 | p75

Stress regarding COVID in general (p=0.03) - - - -
At the beginning of shift 30 243 16.2 | 45.6
At the end of the shift 30 28.7 16.2 | 45.6

Stress to care for COVID patient (p=0.79) - - - -
At the beginning of shift 29 38.2 25.0 | 529
At the end of the shift 29 42.6 23.5 | 52.9

Stress to care for non-COVID patient (p=0.24) - - - -
At the beginning of shift 30 17.6 11.8 | 323
At the end of the shift 30 16.2 10.3 | 30.9

Table 2: Subjective stress assessed with VAS. n=number of participants; VAS=visual analog scale

Among thus 30, 29 and 30 responders concerning stress regarding COVID in general, stress to
care for COVID patient and stress to care for non-COVID patient, we check to see how many
of them have a relevant stress level higher than 50 on VAS for an at-risk population (12)(table
3). Concerning stress regarding COVID in general, over 30 responders, at the beginning of the
day, 26 declared to have a stress level less than 50 and four up to 50. At the end of the day, 24
had a stress level less than 50 and six up to 50. Concerning the care of a patient with a suspicion
of COVID infection, over 29 responders, at the beginning of the day, 19 had a stress level less
than 50 and ten up to 50. At the end of the day, 18 had a stress level less than 50 and eleven up
to 50. Concerning the care of non-COVID patient, over 30 responders, at the beginning of the
day, 27 had a stress level less than 50 and 3 up to 50. At the end of the day, 26 had a stress level
less than 50 and four up to 50. We also Check if there is HCWs with a higher stress level than

82 but there is none among thus responders.

VAS <50;n (%) VAS>50;n (%)

Stress regarding COVID in general - -

At the beginning of the shift 26 (87) 4 (13)

At the end of the shift 24 (80) 6 (20)
Stress to care for COVID patient - -

At the beginning of the shift 19 (65) 10 (35)

At the end of the shift 18 (62) 11 (38)
Stress to care for non-COVID patient - -

At the beginning of the shift 27 (90) 3(10)

At the end of the shift 26 (80) 4 (20)

Table 3 : Relevant subjective stress level ; VAS=visual analog scale ; n=number of participants
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Other data

Over 40 questionnaire, median level of stress to care for COVID patient was 33.8 at the
beginning of the day and 32.3 at the end (p=0.45). Over 41 questionnaire, median level of stress
to care for non-COVID patient was 16.2 at the beginning of the day and 14.7 at the end (p=0.34).
Over 41 questionnaire, median level of stress regarding covid in general was 22.1 at the
beginning of the day and 23.5 at the end (p=0.04). Over 39 questionnaire, median level of stress
at work was 19.1 at the beginning of the day and 19.1 at the end (p=0.72). Over 41
questionnaire, median level of stress at home was 7.3 at the beginning of the day and 5.9 at the
end (p=0.41). Over 40 questionnaire, median level of tiredness was 22.1 at the beginning of the
day and 45.6 at the end (p=0.002). Over 40 questionnaire, median level of sleep quality was
69.8 at the beginning of the day and 70.6 at the end (p=0.31). Over 41 questionnaire, median
level of anxiety was 11.8 at the beginning of the day and 16.2 at the end (p=0.41). Over 39
questionnaire, median level of happiness was 80.9 at the beginning of the day and 76.5 at the
end (p=0.37). Over 40 questionnaire, median level of professional exhaustion / burnout was 6.6
at the beginning of the day and 8.8 at the end (p=0.03). Over 38 questionnaire, median level of
decision latitude was 55.1 at the beginning of the day and 57.3 at the end (p=0.048). Over 41
questionnaire, median level of burden was 23.5 at the beginning of the day and 29.4 at the end
(p=0.99). Over 41 questionnaire, median level of hierarchical support was 51.6 at the beginning
of the day and 54.4 at the end (p=0.84). Over 41 questionnaire, median level of colleague’s
support was 75 at the beginning of the day and 76.5at the end (p=0.046). Over 41 questionnaire,
median level of family support was 85.3 at the beginning of the day and 85.3 at the end (p=0.96).
Over 41 questionnaire, median level of job satisfaction was 66.2 at the beginning of the day and
69.1 at the end (p=0.41). Over 41 questionnaire, median level of personal involvement at work
was 77.9 at the beginning of the day and 77.9 at the end (p=0.93). Over 41 questionnaire,
median level of ethical conflict at work was 16.2 at the beginning of the day and 16.2 at the end
(p=0.68). Over 41 questionnaire, median level of work addiction was 47.1 at the beginning of
the day and 47.1 at the end (p=0.45). Over 41 questionnaire, median level of self-appreciation
was 51.5 at the beginning of the day and 55.9 at the end (p=0.06). Over 41 questionnaire,
median level of psychological support was 8.8 at the beginning of the day and 8.8 at the end
(p=0.81). (table 4)
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n Median p25 p75
Stress regarding COVID in general (p=0.04) - - - -
At the beginning of shift 41 22.1 14.7 42.6
At the end of the shift 41 23.5 13.2 41.2
Stress to care for COVID patient (p=0.45) - - - -
At the beginning of shift 40 33.8 15.4 52.9
At the end of the shift 40 323 16.9 52.2
Stress to care for non-COVID patient (p=0.34) - - - -
At the beginning of shift 41 16.2 7.3 30.9
At the end of the shift 41 14.7 10.3 23.5
Stress at work (p=0.72) - - - -
At the beginning of shift 39 19.1 8.8 45.6
At the end of the shift 39 19.1 10.3 323
Stress at home (p=0.41) - - - -
At the beginning of shift 41 7.3 2.9 10.3
At the end of the shift 41 59 4.4 10.3
Tiredness (p=0.002) - - - -
At the beginning of shift 40 22.1 73 50
At the end of the shift 40 45.6 18.4 61.0
Sleep quality (p=0.31) - - - -
At the beginning of shift 40 69.8 47.8 84.6
At the end of the shift 40 70.6 45.6 85.3
Anxiety (p=0.41) - - - -
At the beginning of shift 41 11.8 4.4 23.5
At the end of the shift 41 16.2 59 23.5
Mood (p=0.37) - - - -
At the beginning of shift 39 80.9 54.4 86.8
At the end of the shift 39 76.5 48.5 83.8
Professional exhaustion / burnout (p=0.03) - - - -
At the beginning of shift 40 6.6 1.5 17.6
At the end of the shift 40 8.8 2.9 20.6
Decision latitude (p=0.048) - - - -
At the beginning of shift 38 55.1 25 75
At the end of the shift 38 574 20.6 70.6
Burden (p=0.99) - - - -
At the beginning of shift 41 23.5 73 47.1
At the end of the shift 41 29.4 8.8 48.5
Hierarchical support (p=0.84) - - - -
At the beginning of shift 41 51.5 323 72.1
At the end of the shift 41 544 29.4 73.5
Colleagues support (p=0.046) - - - -
At the beginning of shift 41 75 69.1 88.2
At the end of the shift 41 76.5 67.6 86.8
Family support (p=0.96) - - - -
At the beginning of shift 41 85.3 77.9 94.1
At the end of the shift 41 85.3 77.9 92.6
Job satisfaction (p=0.41) - - - -
At the beginning of shift 41 66.2 54.4 76.5
At the end of the shift 41 69.1 58.8 77.9
Personal involvement at work (p=0.93) - - - -
At the beginning of shift 41 77.9 64.7 85.3
At the end of the shift 41 77.9 64.7 86.8
Ethical conflict at work (p=0.68) - - - -
At the beginning of shift 41 16.2 8.8 51.5
At the end of the shift 41 16.2 8.8 36.8
Work addiction (p=0.45) - - - -
At the beginning of shift 41 47.1 16.2 69.1
At the end of the shift 41 471 19.1 70.6
Self-appreciation, (p=0.06) - - - -
At the beginning of shift 41 51.5 36.8 75
At the end of the shift 41 55.9 441 79.4
Psychological support (p=0.81) - - - -
At the beginning of shift 41 8.8 4.4 14.7
At the end of the shift 41 8.8 1.5 17.6

Table 4: Difference between VAS at the beginning and the end of a workday. VAS=visual analog scale; n=number of surveys
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Objective stress

Heart Rate

Regarding eight interventions among a COVID patient, mean HR was 81.8 before intervention

(+/- 11.3) and 81.7 (+/-10.3) during intervention. Regarding 41 interventions among a non-
COVID patient, mean HR was 78.4 (+/-8.7) before intervention and 81.1 (+/-8.2) during

intervention. We did not find any impact of COVID suspicion in HR variation (p=0.38). We
did not find any significant impact of sex (p=0.16), work (p=0.051), tobacco (p=0.32), TIVEC

use (p=0.70), type of intervention (p=0.32), life threatening intervention (p=0.16), technical

gesture (p=0.89) but a significant impact of intubation (p=0.007). (Table 5 and table 6) We

found the same results after exclusion of non-complete records (Table 13)

n Mean HR +/- SD Min | Max
COVID related intervention
Before the intervention 8 81.8+/-11.3 63.9 98.5
During the intervention 8 81.07 +/- 10.0 619 | 934
Non COVID related intervention
Before the intervention 41 78.3 +/- 8.7 61.8 93.6
During the intervention 41 81.1+/-8.2 61.0 | 101.0

Table 5: Mean Heart Rate before and during intervention. p=0.38; n=number of interventions;

SD=standard deviation; min=minimum,; max=maximum

n Median p25 p75
COVID related intervention (p=0.47)
Yes 8 -0.4 -3.8 8.9
No 41 4.4 -1.8 10.2
Sex (p=0.16) - - - -
Men 33 4.9 -1.5 11.9
Women 16 0.0 -6.6 6.9
Category of work (p=0.051) - - - -
Driver 16 9.7 1.6 15.4
Nurses 19 2.4 -6.2 10.1
Physicians 14 -0.7 -2.8 4.5
Tabacco (p=0.32) - - - -
Nonsmoker 39 4.4 -2.5 11.9
Smokers 10 1.1 -5.1 49
TIVEC® (p=0.70) - - - -
Yes 6 7.1 -1.9 12.9
No 43 35 -2.8 10.2
Type (p=0.32) - - - -
Primary 29 3.6 -2.8 10.2
Secondary 18 2.9 -1.8 10.1
Exercice 2 11.2 9.2 13.1
Life-threatening (p=0.16) - - - -
Yes 10 6.9 -5.1 16.4
No 39 2.4 -2.5 10.1
Intubation (p=0.007) - - - -
Yes 4 -14.3 -20.0 1.0
No 45 4.4 -1.8 10.2
Technical gesture (p=0.89) - - - -
Yes 13 4.4 -0.2 8.7
No 36 2.9 -2.6 11.6

Table 6 : Risk factor of heart rate difference between intervention and rest. n=number of intervention
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RMSSD

Regarding eight interventions among a COVID patient, mean RMSSD was 60.7 before
intervention (+/- 18) and 51 (+/-28.8) during intervention. Regarding 41 interventions among a
non-COVID patient, mean RMSSD was 64.1 (+/-30) before intervention and 60 (+/-30.2)
during intervention. We did not find any impact of COVID suspicion in RMSSD variation
(p=0.57). We did not find any significant impact of sex (p=0.8), work (p=0.81), tobacco
(p=0.8), TIVEC use (p=0.36), type of intervention (p=0.13), life threatening intervention
(p=0.49), technical gesture (p=0.29) and intubation (p=0.78). (Table 7 and 8) We found the

same results after exclusion of non-complete records (Table 14)

n Mean RMSSD +/-SD Min Max
COVID related intervention - - - -
Before the intervention 8 60.7 +/- 18.0 29.0 78.4
During the intervention 8 51.0 +/- 28.8 25.7 110.4
Non COVID related intervention - - - -
Before the intervention 41 64.1 +/- 30.0 17.4 167.2
During the intervention 41 60.0 +/- 30.2 18.3 139.1

Table 7: Mean RMSSD during COVID intervention and non-COVID intervention. p=0.57. n=number
of interventions

n Median p25 p75
COVID related intervention (p=0.37) - - - -
Yes 8 -13.0 -50.3 11.5
No 41 -5.9 -21.5 9.9
Sex (p=0.80) - - - -
Men 33 -5.9 -20.6 9.9
Women 16 -11.6 -26.9 13.6
Category of work (p=0.81) - - - -
Driver 16 -1.5 -15.9 17.8
Nurses 19 -17.9 -23.2 7.5
Physicians 14 -13.3 -35.9 21.8
Tabacco (p=0.80) - - - -
Nonsmoker 39 -5.9 -23.2 8.8
Smokers 10 -13.0 -28.6 21.8
TIVEC® (p=0.36) - - - -
Yes 6 -16.1 -54.5 -0.8
No 43 -5.9 -23.2 13.4
Type (p=0.13) - - - -
Primary 29 -16.4 -30.5 7.5
Secondary 18 3.6 -11.9 21.8
Exercice 2 -9.1 -17.5 -0.8
Life-threatening (p=0.49) - - - -
Yes 10 -3.9 -11.9 8.8
No 39 -8.2 -30.5 13.4
Intubation (p=0.78) - - - -
Yes 4 12.4 -35.7 35.7
No 45 -9.8 -23.2 8.8
Technical gesture (p=0.29) - - - -
Yes 13 -11.3 -19.9 7.5
No 36 -7.0 -33.2 11.6

Table 8: Risk factor of RMSSD difference between intervention and rest. n=number of intervention.
n=number of intervention
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SDNN

Regarding eight interventions among a COVID patient, mean SDNN was 57.2 before

intervention (+/-16.2) and 53.9 (+/-23.2) during intervention. Regarding 41 interventions

among a non-COVID patient, mean SDNN was 58.9 (+/-21.5) before intervention and 56.2 (+/-

19.8) during intervention. We did not find any impact of COVID suspicion in SDNN variation

(p=0.77). We did not find any significant impact of sex (p=0.67), work (p=0.76), tobacco

(p=0.91), TIVEC use (p=0.46), life threatening intervention (p=0.93), technical gesture

(p=0.24) and intubation (p=0.44), but a significant impact of the type of intervention (p=0.007).

(Table 9 and 10) We found the same results after exclusion of non-complete records (Table 15)

n Mean SDNN +/- SD Min Max
COVID intervention - - - -
Before the intervention 8 57.2+/-16.2 29.4 74.8
During the intervention 8 53.9 +/-23/2 33.8 100.3
Non COVID intervention - - - -
Before the intervention 41 58.9 +/-21.5 242 139.1
During the intervention 41 56.2 +/-19.8 25.2 108.4
Table 9: mean SDNN before and during intervention.p=0.3
n Median p25 p75
COVID related intervention (p=0.77) - - - -
Yes 8 2.0 -34.5 16.8
No 41 -3.6 -19.8 16.6
Sex (p=0.67) - - - -
Men 33 -2.9 -19.8 17.5
Women 16 -2.8 214 15.8
Category of work (p=0.76) - - - -
Driver 16 -5.3 -18.6 13.9
Nurses 19 -0.6 -19.8 19.5
Physicians 14 -1.9 -32.8 17.5
Tabacco (p=0.91) - - - -
Nonsmoker 39 -7.6 -20.2 16.6
Smokers 10 1.8 -32.7 17.5
TIVEC® (p=0.46) - - - -
Yes 6 -10.2 -32.8 -0.4
No 43 -2.9 -20.2 17.5
Type (p=0.07) - - - -
Primary 29 -7.6 -26.5 4.4
Secondary 18 13.6 -10.6 21.5
Exercice 2 -10.2 -19.8 -0.6
Life-threatening (p=0.93) - - - -
Yes 10 -3.4 -14.1 4.0
No 39 -2.9 -26.5 18.8
Intubation (p=0.44) - - - -
Yes 4 24.2 -16.2 31.7
No 45 -3.6 -20.2 13.6
Technical gesture (p=0.24) - - - -
Yes 13 0.9 -10.5 13.6
No 36 -5.6 -28.6 18.1

Table 10: Risk factor of SDNN difference between intervention and rest. n=number of intervention.

n=number of intervention
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PNNS50

Regarding eight interventions among a COVID patient, mean PNN50 was 19.1 before
intervention (+/-9.1) and 17.8 (+/-15) during intervention. Regarding 41 interventions among a
non-COVID patient, mean PNN50 was 23 (+/-14.5) before intervention and 20.6 (+/-13.3)
during intervention. We did not find any impact of COVID suspicion in SDNN variation
(p=0.99). We did not find any significant impact of sex (p=0.92), work (p=0.86), tobacco
(p=0.72), TIVEC use (p=0.51), life threatening intervention (p=0.81), technical gesture
(p=0.18) and intubation (p=0.45), but a significant impact of the type of intervention (p<0.004).

(Table 11 and 12) We found the same results after exclusion of non-complete records (Table

16)
n Mean pNN50 +/- SD | Min | Max
COVID intervention - - - -
Before the intervention 8 19.1 +/-9.1 4.1 27.8
During the intervention 8 17.8 +/- 14.9 5.2 51.1
Non COVID intervention - - - -
Before the intervention 41 23.0 +/- 14.5 0.9 62.8
During the intervention 41 20.6 +/-13.3 2.0 57.9
Table 11: pNN50 before and during intervention. p=0.82
n Median p25 p75
COVID related intervention (p=0.99) - - - -
Yes 8 -13.0 -53.3 65.2
No 41 -20.5 -42.2 26.3
Sex (p=0.92) - - - -
Men 33 -20.5 -43.1 26.3
Women 16 -14.8 -37.0 70.2
Category of work (p=0.86) - - - -
Driver 16 3.8 -384 48.1
Nurses 19 -21.7 -41.3 20.2
Physicians 14 -22.6 -43.7 46.1
Tabacco (p=0.72) - - - -
Nonsmoker 39 -20.5 -42.2 20.2
Smokers 10 1.0 -43.4 48.7
TIVEC (p=0.51) - - - -
Yes 6 -32.5 -43.4 20.2
No 43 -19.6 -43.1 28.6
Type (p=0.004) - - - -
Primary 29 -22.7 -53.5 20.2
Secondary 18 -4.3 -23.4 67.5
Exercice 2 -11.0 -42.2 20.2
Life-threatening (p=0.81) - - - -
Yes 10 -10.1 -22.5 24.6
No 39 -21.0 -43.4 28.6
Intubation (p=0.45) - - - -
Yes 4 40.8 -52.5 110.7
No 45 -20.5 -43.1 24.6
Technical gesture (p=0.18) - - - -
Yes 13 -20.5 -39.7 24.6
No 36 -20.3 -43.5 274

Table 12: Risk factor of PNN50 difference between intervention and rest. n=number of intervention.

n=number of intervention




DISCUSSION

We found a significant higher subjective stress regarding the care of suspected COVID patients
versus non-COVID patients in out of hospital Emergency HCWs. This finding is logic but needs
to be discussed. First, participants were assessed during the first wave of the pandemic, in a
time that no vaccine was created, no treatment was available(24). Emergency HCWs were sent
on the frontline to fight a virus that no one knows anything regarding contagiousness,
transmissibility (air, contact, droplet, both), resistance on contact area, or even mortality(25).
This situation can be considered as a hazard disaster. During the first wave of the pandemic,
the Auvergne land was relatively protected regarding COVID-19 admission. Indeed, the French
government declared the lockdown on March 17" 2020 (26). The ED of Clermont-Ferrand has
a normal level of admission around 160 patients per day. It showed a huge decrease of
admission with a minimum at 60 admissions on March 18" 2020. Furthermore, all non-urgent
surgery and medical hospitalization were cancelled. The overcrowding disappeared during the
lockdown.(27)(28) Emergency HCWs are more stressed at work to fight a disaster. For
example, we showed an increase of 11 points in stress levels assessed with a VAS between
work and home regarding nuclear or radiation disaster risks in a low risk area among Emergency
HCWs (29). During more than 18 months, COVID-19 and its consequences on Emergency
HCWs have been studied. Frontline workers suffer to more burnout, post-traumatic stress
disorders and poor sleep quality (30). Furthermore, medical staff reported depression at a level
of 31.3%, anxiety at a level of 41.2%, and insomnia at 39.3%. Compared with the citizens,
medical staff experienced higher level of anxiety, depression and insomnia, especially the
frontline medical staff. Furthermore, male, married medical staff with poorer physical health
reported lower mental health (31).At the end of the workday, we found eleven (38%)
participants with a stress level up to 50, who can be characterized as “potentially stressed
workers” (12) regarding the care of COVID patient. Indeed, stress levels can be classified as
low risk of burnout if VAS result is less than 50, and high risk of burnout if VAS is up to 82.
Those workers can be confidently considered as workers under pressure, for whom action is
urgently required. Indeed, the most stressed workers are known to commit suicide. Very
interestingly, we did not have any participant with a VAS up to 82. All eleven were in the “gray
zone”, also called “potentially stressed”. If no conclusion regarding there stress can be done,
literature recommend performing an extended interview, to begin preventive action, and to
propose a closer follow-up. Indeed, 23.0% of workers between 50 and 82 would not have been

identified with the use of a single threshold.

28



Among 48 interventions, we did not find any significant change on all parameters of heart rate
and heart rate variability between the care of COVID patient and non-COVID patients. The
very low incidence of COVID in Auvergne can explain this result(26)(28). Furthermore, during
our period of study, there was a very low level of activity in out-of-hospital teams. This induces
a lower risk of stress and tiredness. Secondly, during the first wave of the pandemic,
communication was centralized to protect patients at risk of severe disease, i.e. elderly,
immunocompromised, obese, diabetes, hypertension, pulmonary disease(32)(33)(34). Lastly,
we had only eight interventions of suspected COVID but none was confirmed, inducing a
decrease of stress level.

Our study has some limitations. First, we did not ask for a general stress level which induce a
bias. Indeed, we are not able to assess the impact of COVID in general stress level and also the
impact of other parameters such as sociodemographic on general stress level. Secondly, our
period of study was during the first wave of the pandemic which was very low in Auvergne,
mainly due to the benefit of the lockdown. It could be interesting to perform new measurement
at different period of COVID pandemic (for example, first wave, second wave, when the
vaccine was available, after the third wave). Thirdly, we used Biohardness Zephyr® and
participants were asked to place the belt themselves, which induced a lot of artefacts and not
interpretable data(35). It should be interesting to train participants to use the belt before the

beginning of the measurement.
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CONCLUSION

We found a significant subjective stress assessed with a visual analog scale in out-of-hospital
emergency health care workers in the care of a patient suspect of COVID-19 infection compared
to a patient non-suspect of COVID-19 infection during the first wave of the pandemic in April
2020. This result is not confirmed by the study of objective stress with the assessment of heart
rate variability. We did not find any risk factor or protective factor of stress. The main
explanation is the weak number of interventions recorded with a COVID-19 suspicion (eight
over 49) during the study period. Indeed, the city of Clermont-Ferrand was protected with a low
number of COVID-19 infections during the first wave because of the lockdown. However, the
subjective stress was significantly higher at the beginning of the day work and the end of the

day work, showing the stress level of emergency health care workers.

CONCLUSION

Une différence significative de stress subjectif est retrouvée par le biais des échelles visuelles
analogiques chez les soignants des équipes du service mobile d’urgences et de réanimation dans
la prise en charge des patients suspects d’une infection a la COVID-19 par rapport a la prise en
charge des patients non suspect d’une infection a la COVID-19. Ce résultat n’est pas confirmé
par 1’étude objective du stress mesuré par la variabilité sinusale de la fréquence cardiaque.
L’explication principale est le manque d’intervention enregistré avec des patients suspects
d’une infection a la COVID-19 (8 sur 49) pendant la durée de I’é¢tude. En effet la ville e
Clermont-Ferrand a été protégé avec un faible nombre de contamination durant la premiére
vague grace au confinement. Cependant le stress subjectif était significativement supérieur au

début et a la fin de la journée, mettant ainsi en évidence le niveau de stress des soignants.

Clermont-Ferrand, le Clermont-Ferrand, le 22 septembre 2021

{
\

Pierre CLAVELOU Jeanriot SCHMIDT__
Doyen - Directeur Le Président dudury
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ANNEXES :

Figure 2: Zéphyr BioHarness 3.0®
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Code d’anonymat :

COVISTRESS - MICUH

Age: i Date: /12020

Sexe: o Homme o Femme

Poids:......cccoviiiiiiin Tabac — nombre de cigarettes parjour: .............
Tailler...ooeeeeiiiiins Nombre d’heures d’activité physique par semaine : ...........

Activité professionnelle: o Médecin o Infirmiére o Ambulancier

Ala prise de poste — Heure de débutde poste: __h__ min

Quel est votre niveau de ... :

... stress lors de la prise
en charge d’un patient Aucun "
COVID+ ou suspect

... stress lors de la prise

en charge d’un patient Aucun

non COVID

.. stress lié au coronavirus Aucun L
.. stress au travail Aucun -
.. stress a la maison Aucun -
.. fatigue Aucun -
.. qualité du sommeil Aucun
.. anxiété/ peur Aucun L
.. humeur / moral Aucun -
. burn-out / épuisement Aucun -

professionnel

... latitude décisionnelle / Aucun
autonomie au travail

... demande psychologique

) ) Aucun -
au travail (charge de travail)
... soutien de votre hiérarchie .
. Aucun -
dans le cadre du travail
... soutien de vos collegues Aucun -
dans le cadre du travail
... soutien de votre famille Aucun -

... satisfaction obtenue de
votre travail au regard des Aucun L
efforts fournis

... d’investissement dans

votre travail Aucun *
... conflit éthique au travail Aucun *
... addiction au travail Aucun -
... estime de soi Aucun -
... besoin d’un soutien Aucun -

psychologique

Maximal

Maximal

Maximal

Maximal

Maximal

Maximal

Maximal

Maximal

Maximal

Maximal

Maximal

Maximal

Maximal

Maximal

Maximal

Maximal

Maximal

Maximal

Maximal

Maximal

Maximal
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Intervention 1:
Heure de début: __h __ min
Heure defin: __h__ min
Suspicion COVID: o Oui cas + connu o Oui, cas + possible
Sortie: o Primaire o Secondaire
Patient: : o Urgence vitale o Intubation o Gestes techniques

Intervention 2:
Heure de début: __h __ min
Heure de fin: __h __ min
Suspicion COVID: o Oui cas + connu o Oui, cas + possible
Sortie: o Primaire o Secondaire
Patient: : o Urgence vitale o Intubation o Gestes techniques

Intervention 3:
Heure de début: __h __ min
Heure de fin: __h __ min
Suspicion COVID: o Oui cas + connu o Oui, cas + possible
Sortie: o Primaire o Secondaire
Patient: : o Urgence vitale o Intubation o Gestes techniques

Intervention 4:
Heure de début: __h __ min
Heure de fin: __h __ min
Suspicion COVID: o Oui cas + connu o Oui, cas + possible
Sortie: o Primaire o Secondaire
Patient: : o Urgence vitale o Intubation o Gestes techniques

Intervention 5:
Heure de début: __h __ min
Heure de fin: __h __ min
Suspicion COVID: o Oui cas + connu o Oui, cas + possible
Sortie: o Primaire o Secondaire
Patient: : o Urgence vitale o Intubation o Gestes techniques

Intervention 6:
Heure de début: __h __ min
Heure de fin: __h __ min
Suspicion COVID: o Oui cas + connu o Oui, cas + possible
Sortie: o Primaire o Secondaire
Patient: : o Urgence vitale o Intubation o Gestes techniques

Intervention 7:
Heure de début: __h __ min
Heure de fin: __h __ min
Suspicion COVID: o Oui cas + connu o Oui, cas + possible
Sortie: o Primaire o Secondaire
Patient: : o Urgence vitale o Intubation o Gestes techniques

Intervention 8:
Heure de début: __h __ min
Heure de fin: __h __ min
Suspicion COVID: o Oui cas + connu o Oui, cas + possible
Sortie: o Primaire o Secondaire
Patient: : o Urgence vitale o Intubation o Gestes techniques

o Non

o Non

o Non

o Non

o Non

o Non

o Non

o Non

o Habillage NRBC

o Habillage NRBC

o Habillage NRBC

o Habillage NRBC

o Habillage NRBC

o Habillage NRBC

o Habillage NRBC

o Habillage NRBC
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A la fin de poste - Heure de finde poste: __h __

Quel est votre niveau de ... :

... stress lors de la prise
en charge d’'un patient
COVID+ ou suspect

... stress lors de la prise
en charge d’'un patient
non COVID
.. stress lié au coronavirus
.. stress au travail
.. stress a la maison
.. fatigue
.. qualité du sommeil
.. anxiété/ peur

.. humeur / moral

... burn-out / épuisement
professionnel

... latitude décisionnelle /
autonomie au travail

... demande psychologique
au travail (charge de travail)

... soutien de votre hiérarchie
dans le cadre du travail

... soutien de vos collegues
dans le cadre du travail

... soutien de votre famille
... satisfaction obtenue de
votre travail au regard des
efforts fournis

... d'investissement dans
votre travail

.. conflit éthique au travail
.. addiction au travail

.. estime de soi

... besoin d’'un soutien
psychologique

Fioure 3. questionnaire

Aucun

Aucun

Aucun

Aucun

Aucun

Aucun

Aucun

Aucun

Aucun

Aucun

Aucun

Aucun

Aucun

Aucun

Aucun

Aucun

Aucun

Aucun

Aucun

Aucun

Aucun

min

| Median |

p25

p75
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Maximal

Maximal

Maximal

Maximal

Maximal

Maximal

Maximal

Maximal

Maximal

Maximal

Maximal

Maximal

Maximal

Maximal

Maximal

Maximal

Maximal

Maximal

Maximal

Maximal

Maximal



COVID related intervention (p=0.45)

Yes
No
Sex (p=0.35
Men
Women
Category of work (p=0.08)
Driver
Nurses
Physicians
Tabacco (p=0.62)
Nonsmoker
Smokers
TIVEC (p=0.69)
Yes
No
Type (p=0.36)
Primary
Secondary
Exercice
Life-threatening (p=0.19)
Yes
No
10T (p=0.008)
Yes
No
Technical gesture (p=0.68)
Yes
No

Table 13: Risk factor of heart rate difference between intervention and rest on 41 interventions.

11
30

-0.4
4.5
4.9
0.2

10.3
1.1
-0.7
4.4
1.6
7.1
24
1.2
34
11.2
6.9
1.2

-14.3

45
4.4
3.4

-3.8
-2.8
-1.9
-5.1
5.0
-8.1
-2.6

-2.8
-3.5
-1.9
-3.3
-3.3
-5.6
9.2
-5.1
-2.8
-20.0
-1.9
-5.
-2.8

8.9
11.4

12.9
8.2

16.4
9.2
4.7

11.9
6.5

12.9
11.4

11.4
10.0
13.1

16.4
9.3
1.0

11.4
8.7

12.9

n=number of intervention
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n Median p25 p75
COVID related intervention (p=0.57) - - - -
Yes 8 -13.0 -50.3 11.5
No 33 -9.8 -23.2 5.3
Sex (p=0.98) - - - -
Men 26 -9.0 -28.6 4.7
Women 15 -11.9 -30.5 8.8
Category of work (p=0.98) - - - -
Driver 14 -1.5 -11.3 18.5
Nurses 15 -19.9 -30.5 -0.8
Physicians 12 -15.5 -41.0 43
Tabacco (p=0.23) - - - -
Nonsmoker 33 -8.2 -23.2 53
Smokers 8 -15.5 -41.6 3.6
TIVEC (p=0.50) - - - -
Yes 6 -16.1 -54.5 -0.8
No 35 -9.8 -28.6 8.5
Type (p=0.74) - - - -
Primary 27 -16.4 -30.5 8.8
Secondary 12 -5.4 -21.8 6.9
Exercice 2 -9.1 -17.5 -0.8
Life-threatening (p=0.38) - - - -
Yes 10 -39 -11.9 8.8
No 31 -16.4 -35.9 5.3
10T (p=0.52) - - - -
Yes 4 12.4 -35.7 35.7
No 37 -11.9 -28.6 35.7
Technical gesture (p=0.86) - - - -
Yes 11 -11.9 -20.9 0.0
No 30 -9.0 -35.9 8.5

Table 14: Risk factor of RMSSD difference between intervention and rest on 41 interventions.

n=number of intervention. n=number of intervention
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N intervention | Median p25 p75
COVID related intervention (p=0.88) - - - -
Yes 8 2.0 -34.5 16.8
No 33 -10.2 -20.2 4.0
Sex (p=0.90) - - - -
Men 26 -8.9 -23.1 13.0
Women 15 -8.5 -22.5 14.9
Category of work (p=0.72) - - - -
Driver 14 -5.3 -14.1 14.9
Nurses 15 -10.2 -20.2 29
Physicians 12 -7.0 -33.5 10.5
Tabacco (p=0.86) - - - -
Nonsmoker 33 -10.2 -20.2 13.0
Smokers 8 -1.9 -32.7 94
TIVEC (p=0.69) - - - -
Yes 6 -10.2 -32.8 -0.3
No 35 -8.5 -22.5 14.9
Type (p=0.56) - - - -
Primary 27 -7.6 -26.5 4.4
Secondary 12 -10.3 -15.9 20.6
Exercice 2 -10.2 -19.8 -0.6
Life-threatening (p=0.64) - - - -
Yes 10 34 -14.1 4.0
No 31 -10.2 -31.8 16.6
10T (p=0.23) - - - -
Yes 4 24.2 -16.2 31.7
No 37 -10.2 -22.5 4.0
Technical gesture (p=0.56) - - - -
Yes 11 -0.6 -13.8 4.4
No 30 -10.4 -31.8 16.6

Table 15: Risk factor of SDNN difference between intervention and rest on 41 interventions.

n=number of intervention. n=number of intervention
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N intervention | Median p25 p75
COVID related intervention (p=0.62) - - - -
Yes 8 -13.0 -53.3 65.2
No 33 -21.7 -42.2 10.2
Sex (p=0.61) - - - -
Men 26 -21.8 -43.4 11.8
Women 15 -21.7 -41.3 24.6
Category of work (p=0.33) - - - -
Driver 14 3.8 -23.4 67.5
Nurses 15 -24.0 -41.3 10.2
Physicians 12 -32.9 -52.5 -5.6
Tabacco (p=0.97) - - - -
Nonsmoker 33 -21.0 -41.3 10.2
Smokers 8 -32.9 -43.5 354
TIVEC (p=0.88) - - - -
Yes 6 -32.5 -43.4 20.2
No 35 -21.0 -43.1 11.8
Type (p=0.86) - - - -
Primary 27 -22.7 -53.5 11.8
Secondary 12 -20.3 -23.7 334
Exercice 2 -11.0 -42.2 20.2
Life-threatening (p=0.36) - - - -
Yes 10 -10.1 -22.5 24.6
No 31 -23.4 -43.7 11.8
10T (p=0.22) - - - -
Yes 4 40.8 -52.5 110.7
No 37 21.7 -43.1 10.2
Technical gesture (p=0.61) - - - -
Yes 11 -22.5 -41.3 24.6
No 30 -21.3 -43.7 10.2

Table 16: Risk factor of PNN50 difference between intervention and rest on 41 interventions.

n=number of intervention. n=number of intervention
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(Conseil national de I’ordre des médecins) SERMENT D'HIPPOCRATE

Au moment d’étre admis(e) a exercer la médecine, je promets et je jure d’étre fidele aux lois
de I’honneur et de la probité.

Mon premier souci sera de rétablir, de préserver ou de promouvoir la santé dans tous ses
¢léments, physiques et mentaux, individuels et sociaux.

Je respecterai toutes les personnes, leur autonomie et leur volonté, sans aucune discrimination
selon leur état ou leurs convictions. J’interviendrai pour les protéger si elles sont affaiblies,
vulnérables ou menacées dans leur intégrité ou leur dignité. Méme sous la contrainte, je ne
ferai pas usage de mes connaissances contre les lois de I’humanité.

J’informerai les patients des décisions envisagées, de leurs raisons et de leurs conséquences.
Je ne tromperai jamais leur confiance et n’exploiterai pas le pouvoir hérité des circonstances
pour forcer les consciences.

Je donnerai mes soins a 1’indigent et a quiconque me les demandera. Je ne me laisserai pas
influencer par la soif du gain ou la recherche de la gloire.

Admis(e) dans I’intimité des personnes, je tairai les secrets qui me seront confiés. Recu(e) a
I’intérieur des maisons, je respecterai les secrets des foyers et ma conduite ne servira pas a
corrompre les meeurs.

Je ferai tout pour soulager les souffrances. Je ne prolongerai pas abusivement les agonies. Je
ne provoquerai jamais la mort délibérément.

Je préserverai I’indépendance nécessaire a I’accomplissement de ma mission. Je
n’entreprendrai rien qui dépasse mes compétences. Je les entretiendrai et les perfectionnerai
pour assurer au mieux les services qui me seront demandés.

J’apporterai mon aide a mes confréres ainsi qu’a leurs familles dans 1’adversité.

Que les hommes et mes confréres m’accordent leur estime si je suis fidéle a mes promesses ;
que je sois déshonoré(e) et méprisé(e) si j’y manque.

Nom, Prénom Signature
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SERMENT D'HIPPOCRATE

En présence des Maitres de cette FACULTE et de mes chers CONDISCIPLES, je promets et
je jure d'étre fidele aux lois de I'Honneur et de la Probité dans 1'exercice de la Médecine.

Je donnerai mes soins gratuits a l'indigent et je n'exigerai jamais un salaire au-dessus de mon
travail. Admis dans l'intérieur des maisons, mes yeux ne verront pas ce qui s'y passe, ma
langue taira les secrets qui me seront confiés et mon état ne servira pas a corrompre les meeurs

ni a favoriser le crime.

Respectueux et reconnaissant envers mes MAITRES, je rendrai a leurs enfants l'instruction
que j'ai regue de leurs peres.

Que les HOMMES m'accordent leur estime si je suis fidele a mes promesses. Que je sois
couvert d'OPPROBRE et méprisé de mes confréres si j'y manque.

Nom, Prénom Signature
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Titre de la theése :
Impact de la prise en charge de patient suspects COVID sur le stress des
soignants pré-hospitaliers

CONTEXTE : Depuis fin 2019 le SARS-CoV-2, responsable de la COVID-19 a provoqué une
pandémie conduisant les systemes de santé a s’adapter a commencer par les structures
d’urgence. Le service mobile d’urgence et réanimation (SMUR) est en premicére ligne depuis le
début de la crise. Les soignants de I’urgence sont particuliérement exposés au stress notamment
a cause des surcharges des services d’urgence, du travail de nuit, des plannings irréguliers. Le
stress chronique au travail est un probléme majeur de santé publique. L’ensemble des inconnues
provoquées par la COVID-19 renforce le risque de stress aigu pour les soignants de ['urgence.

OBJECTIF : L’objectif principal de cette étude est d’évaluer le stress subjectif (par auto-
¢valuation) et objectif (par mesure de biomarqueurs cliniques : variabilit¢ sinusale de la
fréquence cardiaque) lors de la prise en charge des patients suspect d’une atteinte COVID-19
par rapport a la prise en charge des patients non suspects. Les objectifs secondaires sont
d’évaluer les facteurs de risque de stress.

METHODE : Etude descriptive observationnelle, par questionnaire et enregistrement du
monitoring cardiaque aupres des équipes du SMUR de Clermont-Ferrand, entre le 9 avril 2021
et le 15 avril 2021.

RESULTATS : Parmi les 30 professionnels interrogés, la médiane de stress subjective pour la
prise en charge d’un patient suspect de COVID-19 était supérieure a celle d’un patient non
suspect de COVID-19 en début de poste (38.2 vs 17.6, p<0.001) et en fin de poste (42.6 vs 16.2,
p<0.001). Cette différence n’a pas été retrouvée lors de ’analyse des données de variabilité
sinusale de la fréquence cardiaque. Nous n’avons pas retrouvé de facteur de risque ou de facteur
protecteur dans les analyses uni variées.

CONCLUSION : Les soignants de I’urgence ont un stress subjectif plus important lors de la
prise en charge de patients suspects d’infection COVID-19.

Mots-clés :

- COVID-19 - Biomarqueurs

- Stress - Variabilité sinusale de la fréquence cardiaque

- Pandémie -EVA
Clermont-Ferrand, le Clermont-Ferrand, le 22 septembre 2021
Pierre CLAVELOU Jeannot SCHMIDT
Doyen - Directeur Le Président du Jury
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